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Introduction
RAN agreed that the coverage enhancement solutions should be the same for the new low complexity UE category/type and for other UEs [1]. In this document, we propose some details about how coverage enhanced UEs with normal bandwidth should work in random access considering commonality with R13 low complexity UEs.
Discussion
RAN1 agreed that there is one to one mapping between PRACH repetition level and PRACH resource set and the specified maximum numbers of levels is 3. Thus, eNB supporting coverage enhanced UEs would provide the following PRACH resource sets:
· Legacy PRACH resource sets (as specified in 36.331)
· CE level 0 (zero coverage extension): PRACH resource set 0
· CE level 1: PRACH resource set 1
· CE level 2: PRACH resource set 2
· CE level 3: PRACH resource set 3
One thing that RAN2 should consider is that not only R13 low complexity UEs with reduced bandwidth but also normal UEs with normal bandwidth can support enhanced coverage. RAN#67 updated the WID [2] with the following statement:
“Basically the coverage enhancement solutions should be the same for the new low complexity UE category/type and for other UEs.”
Considering the RAN/RAN1 agreements above, when normal UEs supporting CE operate in CE level 1, 2 or 3, they should also select PRACH resource from new PRACH resource sets. Using separate resource sets for R13 low complexity UEs and normal UEs is not desirable.
Furthermore, if normal UEs supporting CE operate in CE level 0, they may be able to select PRACH resource not only from legacy PRACH resource sets but also from new PRACH resource set 0, assuming that there is no real difference between legacy PRACH resource sets and new PRACH resource set 0. At least, it seems clear that those UEs follow legacy RACH procedure in any case if CE is not used. 
Proposal 1: If a normal UE supporting CE operates in CE level 0 (zero coverage extension), it can select PRACH resource from legacy PRACH resource sets according to legacy behavior. It is FFS whether or not this UE can also select PRACH resource from new PRACH resource set assigned for CE level 0.

RAN1 also agreed that PRACH is used to identify Rel-13 low complexity UEs. If a normal UE can use new PRACH resource sets for CE in connection establishment, eNB could consider the UE as R13 low complexity UE operating in narrow bandwidth until UE capability information is given from MME. 
Considering the RAN1 agreements, PRACH preamble itself seems insufficient for identification of R13 low complexity UE. Since R12 low complexity UE is identified in message 3, it seems desirable that R13 low complexity UE supporting CE and a normal UE supporting CE are differentiated in message 3. 

If message 3 is used to further identify different types of CE UEs, a new LCID is allocated to differentiate coverage enhanced UEs i.e. between R13 low complexity UE supporting CE and a normal UE supporting CE. 

For instance, if UEs operate in CE level 0, UEs of Category 0 indicate CCCH using LCID "01011", UEs of new R13 category indicate “01100”, otherwise UEs (i.e. above Category 0) indicate CCCH using LCID "00000".
Table 1: Proposal for values of LCID for UL-SCH in 36.321
	Index
	LCID values
	Notes

	00000
	CCCH
	For normal categories (above 0)

	00001-01010
	Identity of the logical channel
	

	01011
	CCCH
	For category 0

	01100
	CCCH
	For new category in R13

	01101-10101
	Reserved
	


Proposal 2A: Not only new PRACH preamble set but also a new LCID on UL-SCH are used to identify R13 low complexity UE in connection (re-)establishment. (eNB considers that the UE is not a normal UE supporting CE based on the new LCID.)
Proposal 2B: Regardless of CE level and PRACH resource set to be used, a normal UE supporting CE always indicates CCCH using legacy LCID "00000" in connection (re-)establishment. (eNB does not consider the UE as R13 low complexity UE based on legacy LCID.)
Regarding RAR, RAN1 agreed the followings [3]:

1. RAR message for Rel-13 low-complexity UEs and/or UEs operating coverage enhancements (CE) are transmitted separately from RAR messages for other UEs

2. RAR message intended for Rel-13 low-complexity UE and/or UE operating CE can support PDSCH subframe bundling/repetition with multiple bundle sizes/repetition levels
In order to have commonality between Rel-13 low-complexity UE and a normal UE supporting CE, we think that new RAR messages which are not received by non-CE UEs should be shared for both Rel-13 low-complexity UE and a normal UE supporting CE. Thus, a single RAR message transmitted in CE level 0, 1, 2 and 3 should be able to respond to both Rel-13 low-complexity UE and a normal UE supporting CE.
Proposal 3: A single RAR message transmitted in CE level 0, 1, 2 and 3 should be able to respond to both Rel-13 low-complexity UE and a normal UE supporting CE.
If a normal UE supporting CE sends PRACH preamble from new PRACH resource set, it seems likely that the UE monitors new RAR message transmitted for CE UEs. If a normal UE supporting CE sends PRACH preamble from legacy PRACH resource set, it seems likely that the UE monitors legacy RAR message transmitted for non-CE UEs.
Proposal 4: If a normal UE in CE level 0 (zero coverage extension) sends PRACH preamble from new PRACH resource set assigned for CE, the UE receives new RAR message transmitted to CE UEs. And, if a normal UE in CE level 0 (zero coverage extension) sends PRACH preamble from legacy PRACH resource set, the UE receives legacy RAR message transmitted to CE UEs.
Conclusion
In conclusion, we propose the followings:
Proposal 1: If a normal UE supporting CE operates in CE level 0 (zero coverage extension), it can select PRACH resource from legacy PRACH resource sets according to legacy behavior. It is FFS whether or not this UE can also select PRACH resource from new PRACH resource set assigned for CE level 0.

Proposal 2A: Not only new PRACH preamble set but also a new LCID on UL-SCH are used to identify R13 low complexity UE in connection (re-)establishment. (eNB considers that the UE is not a normal UE supporting CE based on the new LCID.)
Proposal 2B: Regardless of CE level and PRACH resource set to be used, a normal UE supporting CE always indicates CCCH using legacy LCID "00000" in connection (re-)establishment. (eNB does not consider the UE as R13 low complexity UE based on legacy LCID.)
Proposal 3: A single RAR message transmitted in CE level 0, 1, 2 and 3 should be able to respond to both Rel-13 low-complexity UE and a normal UE supporting CE.

Proposal 4: If a normal UE in CE level 0 (zero coverage extension) sends PRACH preamble from new PRACH resource set assigned for CE, the UE receives new RAR message transmitted to CE UEs. And, if a normal UE in CE level 0 (zero coverage extension) sends PRACH preamble from legacy PRACH resource set, the UE receives legacy RAR message transmitted to CE UEs.
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