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[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]This paper discusses the postponed issue on the flexible number of TCI state activation as follows [1]:
	R2-2402985	Support of flexible number of TCI state activation	Samsung	CR	Rel-17	38.321	17.8.0	1808	-	F	NR_FeMIMO-Core
-	Nokia thinks that this is not a Cat F and there is nothing needed.  Ericsson also doesn’t think this is a Cat F for Rel-17.    CATT thinks this is a minor optimization that is introducing potential new NBC problem.  
-	ZTE thinks that in LTM we fixed this issue in a different way.   Samsung thinks that if we do it like this, it can apply to LTM as well.  
-	Oppo doesn’t thinks that this is essential
-	Qualcomm thinks that this simplifies UE implementation and it doesn’t cause interoperability problem. 
-	Samsung thinks that we need to understand the current operation: MAC CE is 8 codepoint or flexible amount of activation
-	Vivo understand today it is not flexible.  Oppo thinks that it is flexible.  
After CB
-	Samsung clarifies that after offline discussions the intention would be to have a CR to makes it flexible using the LTM mechanism.  LG also thinks that we should fix it according to RAN1 agreement.   Ericsson understand that the MAC header will tell you the length and you can figure out how many TCI states you have.  Samsung explains that MIMO legacy doesn’t indicates that you can include less than 8, like LTM does.
-	Huawei and CATT thinks we need to check as this is Rel-17.  Samsung understands that some UEs already implemented this as the LTM solution.
=>	the CR is postponed 

R2-2402986	Support of flexible number of TCI state activation	Samsung	CR	Rel-18	38.321	18.1.0	1809	-	A	NR_FeMIMO-Core


Discussion
The specific issue is how the UE processes the "Unified TCI States Activation/Deactivation MAC CE" as cited below [2], and interprets the number of TCI codepoints included in this MAC CE. 
	[bookmark: _Toc163120318]6.1.3.47	Unified TCI States Activation/Deactivation MAC CE
The Unified TCI States Activation/Deactivation MAC CE is identified by a MAC subheader with eLCID as specified in Table 6.2.1-1b. It has a variable size consisting of following fields:
-	Serving Cell ID: This field indicates the identity of the Serving Cell for which the MAC CE applies. The length of the field is 5 bits. If the indicated Serving Cell is configured as part of a simultaneousU-TCI-UpdateList1, simultaneousU-TCI-UpdateList2, simultaneousU-TCI-UpdateList3 or simultaneousU-TCI-UpdateList4 as specified in TS 38.331 [5], this MAC CE applies to all theServing Cells in the set simultaneousU-TCI-UpdateList1, simultaneousU-TCI-UpdateList2, simultaneousU-TCI-UpdateList3 or simultaneousU-TCI-UpdateList4, respectively;
-	DL BWP ID: This field indicates a DL BWP for which the MAC CE applies as the codepoint of the DCI bandwidth part indicator field as specified in TS 38.212 [9]. The length of the BWP ID field is 2 bits;
-	UL BWP ID: This field indicates a UL BWP for which the MAC CE applies as the codepoint of the DCI bandwidth part indicator field as specified in TS 38.212 [9]. If value of unifiedTCI-StateType in the Serving Cell indicated by Serving Cell ID is joint, this field is considered as the reserved bits. The length of the BWP ID field is 2 bits;
-	Pi: This field indicates whether each TCI codepoint has multiple TCI states or single TCI state. If Pi field is set to 1, it indicates that ith TCI codepoint includes the DL TCI state and the UL TCI state. If Pi field is set to 0, it indicates that ith TCI codepoint includes only the DL/joint TCI state or the UL TCI state. The codepoint to which a TCI state is mapped is determined by its ordinal position among all the TCI state ID fields;
-	D/U: This field indicate whether the TCI state ID in the same octet is for joint/downlink or uplink TCI state. If this field is set to 1, the TCI state ID in the same octet is for joint/downlink. If this field is set to 0, the TCI state ID in the same octet is for uplink;
-	TCI state ID: This field indicates the TCI state identified by TCI-StateId as specified in TS 38.331 [5]. If D/U is set to 1, 7-bits length TCI state ID i.e. TCI-StateId as specified in TS 38.331 [5] is used. If D/U is set to 0, the most significant bit of TCI state ID is considered as the reserved bit and remainder 6 bits indicate the TCI-UL-State-Id as specified in TS 38.331 [5]. The maximum number of activated TCI states is 16;
-	R: Reserved bit, set to 0.


Figure 6.1.3.47-1: Unified TCI state activation/deactivation MAC CE


[bookmark: _GoBack]In the last meeting, the divergence seemed finally located in whether the MAC CE supports the indication of flexible number of TCI codepoints less than 8, or it can only indicate 8 TCI codepoints in its current form. 
In our understanding, the UE can figure out the number of the TCI codepoints included in this MAC CE by jointly reading the length field in its subhearder and the Pi field corresponding to each TCI codepoint, when parsing this MAC CE. In this case, there is no misalignment between the UE and the NW. 
Proposal 1: RAN2 confirms that current unified TCI state activation/deactivation MAC CE can include less than 8 TCI codepoints (which can be figured out by the UE via L field in the subheader and Pi field).
Some companies proposed that the current Spec is not clear enough to show whether the flexible TCI codespoints can be supported, so changes are needed to make this clear. In [3], it is proposed to occupy the 3 reserved bits and re-interpret them into a new "Number of codepoints" field which explicitly indicates the number of TCI codepoints included in this MAC CE. 
However, we think this would definitely be a NBC change, and can cause inter-operability issue, especially between the "old" gNB not implementing this change, and the "new" UE already implementing this change. In particular, if there has already been NW implementation on this MAC CE, these gNBs will anyway treat the 3 bits in question as Reserved bits and set them to “000”, regardless of actual number of TCI state codepoints. Then, the new UE implementation following this change in [3] will alternatively treat these 3 bits as “Number of codepoints = 000” and mis-interpret that only 1 TCI state codepoint is activated. If one intends to overcome this NBC issue, there needs to be more Spec change needed (e.g. a fallback mechanism when "Number of codepoints = 000", or interpret "000" as 8 TCI codepoints) than only this MAC CE format change. 
Observation 1: Introducing new fields indicating "Number of codepoints" explicitly by occupying reserved bits leads to inter-operability issue (with gNB not implementing and the UE implementing the new field misaligned on the related bits). 
In fact, we wonder whether there is really any need to introduce any Spec change at all. In the description of the "TCI Stage ID" field, it already says "The maximum number of activated TCI states is 16" in the current Spec, which may be already clear to understand that less than 8 number of TCI codepoints can be included. 
Observation 2: The current description of field "TCI state ID" seems already clear that less than 8 TCI codepoints can be included (by the description "The maximum number of activated TCI states is 16"). 
Therefore, we propose no change is needed to this MAC CE to clarify the understanding in P1. 
Proposal 2: No change to the current Spec is needed to clarify P1 (if agreed).
Conclusion
This contribution discusses the postponed issue on flexible TCI state activation/deactivation. Observations and proposals are listed as follows:
Observation 1: Introducing new fields indicating "Number of codepoints" explicitly by occupying reserved bits leads to inter-operability issue (with gNB not implementing and the UE implementing the new field misaligned on the related bits). 
Observation 2: The current description of field "TCI state ID" seems already clear that less than 8 TCI codepoints can be included (by the description " The maximum number of activated TCI states is 16"). 
Proposal 1: RAN2 confirms that current unified TCI state activation/deactivation MAC CE can include less than 8 TCI codepoints (which can be figured out by the UE via L field in the subheader and Pi field).
Proposal 2: No change to the current Spec is needed to clarify P1 (if agreed).
Reference
[1]. RAN2 #125bis Meeting Minutes
[2]. TS 38.321
[3]. R2-2402985     Support of flexible number of TCI state activation   Samsung
	1/3	
image1.emf
R Oct 1 DL BWP ID Serving Cell ID

Oct 2 R R R R R R UL BWP ID

P

7

P

6

P

5

P

4

P

3

P

2

P

1

P

8

D/U TCI state ID 1

D/U TCI state ID 2

...

D/U TCI state ID N

Oct 3

Oct 4

Oct 5

Oct N+3


Microsoft_Visio_Drawing701111.vsdx
R

Oct 1
DL BWP ID
Serving Cell ID
Oct 2
R
R
R
R
R
R
UL BWP ID
P7
P6
P5
P4
P3
P2
P1
P8
D/U
TCI state ID 1
D/U
TCI state ID 2
...
D/U
TCI state ID N
Oct 3
Oct 4
Oct 5
Oct N+3



